Decreased Carriage and Genetic Shifts in the Streptococcus pneumoniae Population After Changing the Seven-valent to the Thirteen-valent Pneumococcal Vaccine in Norway.
Shifts in the pneumococcal population colonizing healthy children are expected after switching from a 7-valent pneumococcal conjugate vaccine (PCV7) to a 13-valent (PCV13) in the childhood immunization program. We assessed effects of the switch by comparing pneumococcal carriage and serotype and genetic diversity of pneumococci carried by children in the PCV13-era with those carried in the prevaccination-era and PCV7-era. Nasopharyngeal swabs were obtained in autumn 2013 from children attending day-care centers (874 swabs, 583 isolates). Serotyping, multilocus sequence typing and antimicrobial susceptibility testing were performed on all isolates. Results were compared with samples from 2006 (610 swabs, 538 isolates) and 2008 (600 swabs, 562 isolates). The carriage prevalence in 2013 was 62 of 100 children (95% confidence intervals: 58-66), a significant decrease from 2006 and 2008. PCV13 serotypes accounted for 7% of isolates in 2013. Non-PCV13 prevalence increased from 2006 to 2008 [prevalence ratio: 1.73 (1.40-2.15)] but remained stable in 2013 [0.99 (0.88-1.12)]. Still, non-PCV13 serotypes 21, 23B, 23A and 22F had increased. In 2013, the serotype and genetic diversity had decreased slightly, and distinct serotype and genetic profiles clustered more within day-care centers compared with the earlier samples. Serotype switch was uncommon. Overall, antimicrobial resistance was limited. Carriage of PCV13 serotypes has decreased without a coinciding increase in non-PCV13 serotypes. The serotype and genetic shifts among non-PCV13 serotypes suggest that a new equilibrium has not yet been reached. As the few non-PCV13 serotypes that increased have generally a lower invasive capacity than vaccine serotypes, direct and indirect protection of PCV13 on invasive pneumococcal disease can be expected to continue.